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(54) Suction cleaner

(57) A suction cleaner (10) comprising a source of
suction, for creating a suction airflow; a separator (12)
for separating and retaining entrained wet material from
the suction airflow, the separator (12) having an inlet (48)
for the suction airflow and an outlet (50) for connection

to the source of suction; wherein the separator (12) has
an internal passageway (78), extending from the inlet
(48) of the separator (12) to a point higher in the separator
(12) than is the inlet (48), in use.
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Description

[0001] This invention relates to suction cleaners ("vac-
uum cleaners").
[0002] So-called "wet or dry" suction cleaners are
known, being capable of sucking up solid matter in the
manner of conventional suction cleaners, and, when re-
quired, liquids such as spillages of water or other liquids.
Such cleaners generally incorporate a dust receptacle in
the form of a tank. The suction airflow containing the solid
or liquid matter which has been sucked up is led into the
tank in such a way that any liquid in such air flow is de-
posited in the tank before the airflow reaches the clean-
er’s source of suction. If solid matter is to be sucked up,
either a dust-filtering and retaining bag is disposed in the
tank with the airflow passing through it, or, alternatively,
a filter is provided at the exit from the tank leading to the
source of suction, so that dry matter separated from the
suction airstream by the filter is collected in the tank.
Whilst such machines are effective, they may require
some adaptation of the cleaner to be carried out by the
user depending on whether wet or dry matter is to be
sucked up, which is inconvenient. When used in "wet"
mode, such a cleaner is also usable for carpet or other
surface cleaning, being provided in this case with a tank
for cleaning liquid e.g. a solution of a suitable detergent-
type substance in water, which is delivered to a cleaning
head which also provides for the suction extraction of
dirty such liquid from the surface being cleaned.
[0003] Another disadvantage of such cleaners when
used in the "dry" mode is that accumulation of separated
dust in the material of a bag or on a filter can lead to a
rapid loss of the suction power of the cleaner.
[0004] It is broadly the object of the present invention
to address such problems associated with known wet or
dry suction cleaners.
[0005] According to one aspect of the present inven-
tion, we provide a suction cleaner comprising:

a source of suction, for creating a suction airflow; and
a, preferably cyclonic, separator upstream of the
source of suction, for separating and retaining en-
trained matter from the suction airflow;
wherein the separator is adapted for separation of
wet material from the suction airflow;
the cleaner has a reservoir for liquid; and
there is a liquid delivery device for delivering the liq-
uid into the suction airflow which enters the separa-
tor.

[0006] Preferably the cleaner has a duct for conveying
the suction airflow from a suction inlet to the separator;
and the liquid delivery device delivers liquid into airflow
in the duct.
[0007] In a suction cleaner according to the invention,
the use of a cyclonic separator able to separate and retain
wet matter from the suction airflow means that the cleaner
is usable for wet cleaning tasks such as collection of

spilled liquid, in the manner of a conventional "wet" vac-
uum cleaner or a wet or dry cleaner used in the "wet"
mode. On the other hand, when the cleaner is used for
conventional sucking up of dry materials, the introduction
of the liquid into the suction airflow means that fine par-
ticles of dry dust are attracted to water particles, and more
readily and effectively separated from the suction airflow
by the cyclonic separator.
[0008] The liquid delivery device may deliver the liquid
into the suction airflow in the form of dispersed fine drop-
lets, which by its nature may include vapour.
[0009] Preferably the liquid is or includes water.
[0010] The use of a separator capable of separating
wet material from the suction airflow also enables the
cleaner to be used, if required, as a carpet or other sur-
face cleaner. In this case, liquid from the reservoir thereof
may be deliverable to a carpet cleaning tool or head, for
application to the carpet, with the liquid subsequently be-
ing extracted from the carpet by suction and carried in
the suction airflow back to the cleaner for separation from
the suction airflow by the separator.
[0011] Liquid may be supplied from the reservoir to be
delivered into the suction airflow in the duct, or, as re-
quired, delivered to a surface-cleaning head or tool, by
a pump. Alternatively it may be withdrawn from the res-
ervoir to be delivered into the suction airflow by virtue of
the suction airflow in the duct being at a pressure lower
than ambient atmospheric pressure. For delivery of liquid
to a carpet-cleaning head (or a cleaning head for other
surfaces in which cleaning is effected by delivery of liquid
thereto and subsequent removal of the liquid by suction)
preferably a pump is provided.
[0012] For selective delivery of liquid to the suction air-
flow in the duct or to a surface-cleaning tool, as required,
a changeover valve device may be provided. Such a
valve device may be operated, to cause liquid delivery
to a cleaning head, upon connection to an attachment
formation on the valve device of a flexible pipe leading
to the cleaning head. When such a flexible pipe is not
connected to the valve device, the liquid may be delivered
into the suction airflow in the duct.
[0013] Preferably, the valve device may be provided
adjacent the suction inlet of the cleaner, to which a flexible
hose assembly, possibly, with a rigid suction tube portion
or wand may be connected.
[0014] The liquid reservoir may be demountable from
the cleaner for filling, and if the cleaner is to be used
without any liquid delivery either into the suction air-
stream duct or to a cleaning head. When the cleaner is
to be used for carpet or other surface cleaning with liquid
delivery to and extraction from the surface, a suitable
detergent additive, mixed with water, may be used in the
liquid reservoir.
[0015] The separator, to enable it to be emptied of ac-
cumulated liquid and dust, preferably is removable from
the cleaner. When fitted to the cleaner, an outlet of the
suction airflow duct may register with an inlet to the sep-
arator for delivery of the suction airstream to the sepa-
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rator. An outlet from the separator leads to the source of
suction airflow in the cleaner.
[0016] When fitted to the cleaner, the separator may
lie with its axis (about which cyclonic airflow takes place
in the separator) at an inclination to the vertical and to
the horizontal (assuming the cleaner is supported on a
generally horizontal surface).
[0017] Preferably the separator has an internal pas-
sageway, extending from the inlet thereof to a point high-
er, when the cleaner is in use, in the separator than is
the inlet. Thus, the liquid capacity of the separator may
be maximised even if the inlet thereto is not adjacent the
top of the interior of the separator.
[0018] The separator, which as above mentioned is of
the cyclonic type, may have a first receiving portion in
which the suction airflow, as it leaves the internal passage
of the separator, rotates within the separator in cyclonic
manner, causing a first stage of separation of material
from the suction airflow. The suction airflow may thence
flow inwardly through a grille formation comprising a plu-
rality of circumferentially spaced vanes extending length-
wise of an upright axis of the separator, causing the air-
flow speed to be decreased so that any remaining liquid
or solid matter therein is deposited in the separator. The
suction airflow leaves the settling chamber after having
deposited virtually all liquid and or solid matter entrained
therein, to flow to the source of such airflow in the cleaner.
[0019] The configuration of the separator will be de-
scribed in greater detail hereafter. According to a second
aspect of the invention, we provide a suction cleaner
comprising a source of suction, for creating a suction
airflow, a separator upstream of the source of suction,
for separating and retaining entrained matter from the
suction airflow, a reservoir for liquid and a liquid delivery
device operable selectively to deliver the liquid either into
the suction airflow upstream of the separator or to a sur-
face-cleaning head or tool connected to the cleaner.
[0020] According to a third aspect of the invention, we
provide a suction cleaner comprising a source of suction,
for creating a suction airflow, a separator for separating
and retaining entrained wet material from the suction air-
flow, the separator having an inlet for the suction airflow
and an outlet for connection to the source of suction,
wherein the separator has an internal passageway, ex-
tending from the inlet of the separator to a point higher
in the separator than is the inlet, in use.
[0021] A cleaner in accordance with the second or third
aspect of the invention may include any of the features
of the first aspect of the invention as above set forth, as
required.
[0022] Further features of the invention, in addition to
those mentioned above, will now be described by way of
example with reference to the accompanying drawings,
of which

Figure 1 is a perspective view of the exterior of an
embodiment of vacuum cleaner in according with the
invention, from the front and one side.

Figure 2 is a perspective view of the vacuum cleaner,
from the side and rear.
Figures 3a and 3b are side views of the cleaner, il-
lustrating features thereof.
Figure 4 is a view of the cleaner from the opposite
side.
Figure 5 is a perspective view of a separator of the
cleaner.
Figures 6a and 6b are a side view and section
through part of the separator.
Figures 7a and 7b are views of the separator from
opposite sides, showing internal detail thereof.
Figures 8 and 9 are sections through the separator,
illustrating the airflow in different parts thereof.
Figures 10a and 10b are partly sectioned detailed
views showing a changeover valve of the cleaner, in
different operative positions.

[0023] Referring firstly to figures 1, 2 and 3 of the draw-
ings, there is illustrated a cleaner 10 whose principal com-
ponents include a body indicated generally at 10 and a
separator indicated generally at 12, the separator being
removably attached to the body 10. The body 10 houses,
in a manner generally known in cleaners, a source of
suction for creating a suction airflow, the source of suction
comprising an electric motor and a suitable fan or impellor
driven thereby. Because, as will be appreciated by a per-
son skilled in the art, it is not impossible that the suction
airflow reaching the suction source may contain liquid,
the electric motor is of the so-called by-pass type, in
which the suction airflow does not pass through the motor
for cooling same but rather a separate airflow is caused
to pass through the motor for cooling purposes.
[0024] The suction source of the cleaner is disposed
in a rear body part 14, generally in a region between rear
wheels 16. From the body part 14, a chassis part 18 ex-
tends forwardly beneath the separator 12, and supports
the latter which is held to the body part 14 by a suitable
latch or clip arrangement. At the front end of the chassis
18, there is a suction inlet formation 20 for connection of
a flexible hose, whose remote end can be connected to
a cleaning head or tool of any required type, possibly
through the intermediary of a tubular wand which may
comprise two or more telescopically-connected sections.
The cleaner may be used with a surface cleaning head
or tool, e.g. intended for carpet and/or upholstery clean-
ing, of the known kind in which a cleaning solution (typ-
ically a suitable detergent added to water) is applied to
whatever is being cleaned and subsequently extracted
therefrom by suction at the cleaning head, from which it
is drawn back in the dirty condition to be stored in the
cleaner.
[0025] From the hose connector 20, the suction airflow
is led back to the machine through a duct including a part
22 which is formed of a flexible hose material, the duct
leading to an inlet to the separator described hereafter.
The duct hose 22 connects to the hose connector 20
through a connection elbow 24, having a liquid delivery
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device and changeover valve assembly indicated gen-
erally at 26, also described in greater detail hereafter.
[0026] The suction cleaner may be provided with a
storage compartment including a storage reel and rewind
mechanism for a mains electrical power cable. All other
operative features typically provided in suction cleaners,
as well known to persons skilled in the art, may be pro-
vided. At the rear of the cleaner, a reservoir 28 for liquid,
normally water with any required additives such as a de-
tergent if the cleaner is going to be for carpet or other
surface cleaning, a bactericidal agent, etc., is detachably
fitted. The reservoir has a filler cap 30 and an outlet 32,
through which the liquid may be delivered to the delivery
and valve assembly 26 by means of an electrically-pow-
ered pump operable when the suction source of the
cleaner is operating, through a suitable pipe arrange-
ment, not shown. The reservoir 28 is shown attached to
the cleaner in figure 3a, and detached in figure 3b.
[0027] Referring now to figures 4 to 8 of the drawings,
the separator 12 and its relationship with the rest of the
cleaner will now be described in greater detail. The sep-
arator has an outer container whose visible part, when
the separator is in-situ in the cleaner, comprises a part-
cylindrical lower outer wall portion 36 and upper outer
wall portion 38 of smaller diameter of the lower portion
36. At its lowermost end, the wall portion 36 is closed by
a frusto-conically tapering portion 40 then a recessed
base 42 which interfits with a projection on the chassis
part 18 beneath the separator. A handle 44 extends be-
tween the top of the wall portion 36 and the top of the
wall portion 38, so that the outer container of the sepa-
rator is generally in the form of a "jug". A cover structure
46 is connected to the top of the container part of the
separator. The part of the separator which faces and fits
closely to the body 14 of the cleaner is shaped as shown
in figure 5, and the rearmost continuation of the wall por-
tion 36 has an inlet aperture 48 by which the suction
airflow of the cleaner can enter the separator. When the
separator is in situ, the aperture co-operates with the end
of the duct hose 22 which is held in the body of the clean-
er, with a suitable seal being interposed to prevent leak-
age where the airflow enters the separator. The cover
part 46 of the separator has an outlet aperture 50 for
suction airflow, co-operating with a duct in the body of
the cleaner which leads to suction source, i.e. the motor-
driven fan, of the cleaner. A suitable filter may be provided
in the cover 46, to provide filtration of the suction airflow
leaving the separator.
[0028] Inside the outer container of the separator, a
cylindrical wall 54 extends downwardly within the con-
tainer in continuation of the exterior wall part 38, and at
the lowermost end of the wall 54 there is an annular ra-
dially inwardly-extending wall portion 56. Within the wall
54, a structure including a grille having a plurality of cir-
cumferentially-spaced vanes 58 extends downwardly
from the cover 46, the lowermost ends of the vanes being
joined in an annular seating 60. This configuration of the
vanes is seen most clearly in figures 6 and 7, figure 6b

showing the vanes 58 in section, looking upwardly from
beneath
[0029] Beneath the grille assembly, the annular seat-
ing 60 is abutted by an inwardly extending flange 62 at
the top of a tapering cup 64 having a closed lower end
66. Centrally within the grille, an airflow outlet pipe 68
extends upwardly from a position a short distance down
the cup 64 from the lip 62 and seating 60, and leads to
an aperture 68 into the interior of the cover 46. The above-
mentioned filter within the cover 46 may be disposed
where indicated at 70 in figure 9.
[0030] The cup 64 has, on its exterior surface, a "skirt"
formation 72, which extends radially outwardly and slight-
ly downwardly, in frusto-conical configuration, from the
cup and has, at its outermost edge, a short downwardly
extending cylindrical wall. Beneath the skirt, there is a
clearance between the cup exterior and the inner edge
of the wall portion 56. An airflow transfer duct most clearly
seen in figures 7a and 7b and indicated at 78, extends
helically within the separator. The transfer duct 78 has
an entrance 80 which registers with the aperture 48 in
the outer container of the separator, and an exit 82 which
is nearly diametrically opposite the entrance 80 and far-
ther from the base of separator than is the entrance 80.
Thus the exit 82 of the duct 78 is, bearing in mind the
inclined orientation of the separator, at a much higher
level than its entrance 80, so that the separator is able
to hold a much greater quantity of liquid than would be
the case if the transfer duct 78 were not present. The exit
82 faces circumferentially of the cylindrical wall 54.
[0031] The path of the suction airflow within the sepa-
rator is as follows. Entering the separator from the duct
22 by way of the aperture 48 and transfer duct 78 as
indicated by arrows 1 and 2 in figure 8, air rotates within
the cylindrical wall 38 and 54 (arrow 3) providing a first
cyclonic separating stage. Matter including large-particle
dust and liquid droplets separated thereby moves down-
wardly within the wall 54, past the skirt 74 to fall into the
base of the outer container of the separator, through the
annular space between the annular wall 56 and the ex-
terior of the cup 74 as indicated by arrows 4. In the up-
permost part of the separator, the airflow with any re-
maining entrained matter therein passes inwardly
through the vanes 58 into a settling chamber within the
cup 74 to provide a second stage of separation, the mat-
ter separated remaining within the cup 74. Thence, the
flow of air is upwardly into the open lowermost end of the
pipe 68, and out of the separator by way of the aperture
68, filter 70, and aperture 50.
[0032] Figure 6b of the drawings, shows, in the under-
neath view, looking upwardly, of the vanes 58, the direc-
tion of rotation of airflow within the wall 38 and to the
exterior of the vanes 58, indicated by arrow 58a. This
also illustrates that the circumferential extent of the vanes
58 is such that they do not overlap one another in the
direction circumferentially of the assembly. The outer-
most edge of each vane may be spaced by a distance
of the order of 40mm to 80mm from the interior of the
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wall portion 38, while the radially-innermost edge of each
vane may be inclined to the tangent to the central axis
of the separator assembly at an angle X of approximately
55° to 65°. Each vane itself may have a cross-sectional
shape which is arcuate, being part of a circle of diameter
approximately 95mm to 115mm.
[0033] For airflow to pass inwardly through the spaces
defined between the vanes 58, the airflow has to change
direction by 90° or slightly more. This is effective at caus-
ing separation of liquid particles from the air flow.
[0034] The separator preferably is provided with a de-
tector device for detecting the amount of liquid matter
separated from the suction airflow and retained in the
separator, and arranged to cause operation of the clean-
er to be discontinued when a safe maximum fill level of
separated matter has been reached. Such a detector
may operate by use of a float, or otherwise e.g. a solid-
state device. Since most matter is separated by the first
separation stage, the device may respond to the level in
the main outer container of the separator, although it or
another device may detect the level in the cup 64. A
switch may be operated to cause the motor of the cleaner
to cut out, or the airflow may be changed so that no more
can be sucked in even though the motor continues to
operate. By way of example, a float disposed in a part of
the separator which is distant from the body of the cleaner
when the separator is fitted to the cleaner may be con-
nected by a pivoted lever arrangement to a magnet ele-
ment which is positioned in the separator to be adjacent
the cleaner’s rear body part 14. The lever arrangement
may provide for an upwards and downwards movement
of the magnet element greater than that of the float. A
magnetically-operable switch, e.g. a reed switch, in the
body part 14 may operate to prevent the motor of the
cleaner from functioning when the level of liquid in the
separator, as detected by the float, reaches or exceeds
a predetermined safe maximum level.
[0035] The above-described configuration of separa-
tor, within its two separating stages and grille arrange-
ment therebetween, provides effective separation of liq-
uid as well as solid matter from the suction airflow. Hence,
the cleaner is usable for conventional dry vacuum clean-
ing, or for wet cleaning operations such as spill collection
or carpet or other surface washing. When used for dry
vacuum cleaning, separation of dry dust and other matter
entrained in the suction airflow can be enhanced by in-
troducing water into the suction airflow entering the sep-
arator, and it is for this purpose that the change over/liquid
delivery valve assembly 26 is provided. The valve as-
sembly is shown in greater detail in figures 10a and 10b.
[0036] The valve assembly 26 is fitted in the wall of the
connection elbow 24 by which the duct hose 22 is con-
nected to the hose connection 20. Figures 10a and 10b
show that the elbow 24 has a tubular side portion 90
which is inclined to the central axis 92 of the elbow, pro-
viding a passage which faces a collar part 94 of the elbow
by which the duct hose 22 is connected thereto. In the
passage defined by the portion 90, there is received a

valve body which is in two parts of which a first part 96
extends into the suction airflow passage afforded by the
elbow, towards the axis 92. A second part 98 of the valve
body extends outwardly from the passage within the por-
tion 90, and is in the form of a spigot adapted for con-
nection of a push-on connector leading, by way of a flex-
ible tube, to a carpet or other surface cleaning tool or
head. Within the part 98, a valve member 100 is move-
able in the direction of its length, and it is biased by a
spring, not shown, to the position in which it is shown in
figure 10a and in which extends outwardly of the valve
body part 98. A spigot 102 extends outwardly of the part
90 generally parallel to the axis 92, for push-on fitting of
a flexible plastics pipe leading from the liquid reservoir
28 by way of the pump. The pump is electrically operated
when the suction-creating motor of the vacuum cleaner
is running.
[0037] When the valve member 100 is in the position
shown in figure 10a, it protrudes outwardly of the valve
part 98 and no liquid can flow therethrough. The spigot
102 communicates with the interior of the valve body part
96, and from there the liquid can flow outwardly through
a small aperture or apertures in the part 96 to enter the
interior of the elbow 24 and duct 22.
[0038] When the above-mentioned fitting for convey-
ing liquid to a surface-cleaning head or tool is fitted to
the valve body part 98, the valve member 100 is displaced
to the position in which it is shown in figure 10b. In this
position, it blocks the path for flow of liquid from the spigot
102 into the interior of the elbow 24 and duct 22, whilst
a number of apertures 104 in the valve member are then
accessible to the liquid. The liquid therefore flows out
through the valve member 100, to be delivered to the
cleaning head or tool.
[0039] It is contemplated that the vacuum cleaner in
accordance with the invention could alternatively be used
with a cyclonic separator which is essentially capable of
separating only dust and other dry matter from the suction
airflow. Indeed, such a separator may be provided as an
additional or alternative fitment with the cleaner. To en-
sure that, when the cleaner is fitted with a separator which
will not satisfactorily operate under wet conditions, the
cleaner is not used with its liquid-supplying mechanism
operational, the separator as above described may be
provided with a mechanism or device which co-operates
with a complementary feature of the body of the cleaner
to ensure that the components associated with the wet
cleaning mode operate only when the correct separator
is fitted. For example, the separator may be provided with
a magnet which operates a reed switch carried by the
body of the cleaner, to permit the electrical pump deliv-
ering the liquid from the reservoir to operate when the
suction-creating motor of the cleaner is running. Alterna-
tively, a mechanical interlock may be provided.
[0040] The invention thus provides a cleaner which is
highly versatile in terms of its ability to operate in wet or
dry modes, whilst providing for effective separation of
dust when in the latter mode.
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[0041] When used in this specification and claims, the
terms "comprises" and "comprising" and variations there-
of mean that the specified features, steps or integers are
included. The terms are not to be interpreted to exclude
the presence of other features, steps or components.
[0042] The features disclosed in the foregoing descrip-
tion, or the following claims, or the accompanying draw-
ings, expressed in their specific forms or in terms of a
means for performing the disclosed function, or a method
or process for attaining the disclosed result, as appropri-
ate, may, separately, or in any combination of such fea-
tures, be utilised for realising the invention in diverse
forms thereof.

Claims

1. A suction cleaner comprising;
a source of suction, for creating a suction airflow;
a separator for separating and retaining entrained
wet material from the suction airflow, the separator
having an inlet for the suction airflow and an outlet
for connection to the source of suction;
wherein the separator has an internal passageway,
extending from the inlet of the separator to a point
higher in the separator than is the inlet, in use.

2. A suction cleaner according to claim 1, wherein the
internal passageway extends helically within the
separator.

3. A suction cleaner according to claim 1 or claim 2,
wherein the inlet entrance of the internal passage-
way lies substantially diametrically opposite its exit.

4. A suction cleaner according to any preceding claim
wherein the separator is cyclonic.

5. A suction cleaner according to any preceding claims
wherein the separator is removable from the cleaner.

6. A suction cleaner according to claim 5 wherein, when
the separator is fitted to the cleaner, the separator
inlet for suction airflow registers with an outlet of a
suction airflow duct of the cleaner.

7. A suction cleaner according to any one of the pre-
ceding claims wherein the separator comprises a cy-
clonic portion and a settling chamber, through which
the suction airflow passes successively.

8. A suction cleaner according to claim 7 wherein the
settling chamber portion of the separator is disposed
interiorly of the first cyclonic portion.

9. A suction cleaner according to claim 8 comprising a
grille formation having a plurality of circumferentially
spaced vanes, through which the suction airflow

passes inwardly from the first cyclonic portion to the
settling chamber portion.

10. A suction cleaner according to any one of claims 7
to 9, where dependent directly or indirectly on claim
3, wherein the exit of the internal passage faces cir-
cumferentially of a wall of the cyclonic portion of the
separator.

11. A suction cleaner according to any preceding claim,
wherein the cleaner has a reservoir for liquid, and
there is a liquid delivery device for delivering the liq-
uid into the suction airflow which enters the separa-
tor.

12. A suction cleaner according to claim 11 wherein the
cleaner has a duct for conveying the suction airflow
from a suction inlet to the separator, and the liquid
delivery device delivers liquid into airflow in the duct.

13. A suction cleaner according to claim 12 wherein the
device delivers liquid in the form of dispersed fine
droplets.

14. A suction cleaner according to any of the preceding
claims comprising a detector for detecting a level of
liquid within the separator.

15. A suction cleaner according to claim 14 wherein the
detector is arranged to discontinue operation of the
cleaner when a predetermined level of liquid is
reached.
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